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IN THE CLAIMS 

This listing of clai 
application: 

61. (Cuirent 



L AMENDMENT 



ms >vin replace all prior versions, and listings, of claims in the 



y amernded) A method for producing aa antibody heterodimer 



comprisiDs an anli-Cp20 antibody and an anti-CD23 antibody, comprising: 



(i) obtairling or constructing a DNA molecule that encodes an antibody molecule 



heavy cham that has binding specificity to a CD20 or CD23 antigen when said heavy chain is 
paired with a corresf oinding light chain, and introducing at least one cysteine codon into said 
antibody molecule heavy chain via recombinant DNA mutagenesis , wh e r e in tho location of 
said cj^t e ino dooo nc t ^interfer e with tho antig e n binding properties of said - a ntibody dimor ; 



(ii) expressing said DNA molecule in a suitable host cell, or expression system, 
together with a DNA molecule that encodes an antibody molecule light chain having the 
the heavy chain, to produce a first anti-CD20 or anti-CD23 antibody 
said introduced cysteine residue; 



same specificity as 
molecule coatainiag 
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(iii) puiifjihg said first antibody molecule firom said host cell or expression 

system; 

(iv) conta :ting said purified antibody molecule with an amount of a suitable 
reducing agent suffi<:ient to partially reduce the intra or inter molecular disulfide bonds of 
said antibody molecule and thereby enhance dimerization of said first antibody molecule with 
a second antibody molecule; and 

(v) contacting said purified first antibody molecxile with a second antibody 
molecule that has a binding specificity to CD20 when said first antibody is an anti-CD23 
antibody, or to CD2:5 when said first antibody is an anti-CD20 antibody, and allowing 
sufficient time for dimerization to proceed to thereby to produce a tetravalent antibody 
heterodimer comprising both an anti-CD20 antibody and an anti-CD23 antibody; 

wherein ea eh antibod y molecul e r e tain -s- it s- binding spocifioity following dimerization^ 



the anti-CD2Q antibody of the heterodimer has binding specificity to CD20 and the anti- 



CD23 antibody of thd heterodimer has binding specificity to CD23 , 
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62, (PrevioiJsly presented) A imethod according to claim 61, wherein said first and 
second antibodies ar4 1 



63. (Previo4sly 
second antibodies are 



;oisly 



64, (Previ) 
antibody has bindini 
binding specificity tc 



oasly 



65. (Previa 
human CD20 antiboAy 
IgG antibody in wqich 
variable regions 

the anti-hum^ 
chains of a human 
heavy chain variable 



66 

second antibodies 



67. (Pre^ 
of said cysteine mo 
disulfide bridge 



68. (Previotis. 
further comprises t 
reagent 



69, (Previoi 
comprises cross-' 
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both IgG antibodies. 



presented) A method according to claim 62, wherein said first and 
both IgG-1 antibodies. 



presented) A method according to claim 61, wherein the anti"CD20 
specificity to a human CD20 antigen and the anti-CD23 antibody has 
a human CD23 antigen. 



presented) A method according to claim 64, wherein the anti- 
15 a chimeric antibody consisting of light and heavy chains of a human 
the variable regions are replaced with the light and heavy chain 
C2B8 antibody; and 
CD23 antibody is a chimeric antibody consisting of light and heavy 
antibody in which the variable regions are replaced with the Ught and 
regions of monkey 5ES antibody. 



of murine 



lie 



(Previously presented) A method according to claim 65, wherein said first and 
both IgG-1 antibodies. 



iviojisly presented) A method according to claim 61, wherein the location 
etule is such that it prevents or inhibits formation of an intramolecular 
betv|;een sister heavy chains on the same antibody molecule. 



ly presented) A method according to claim 6 1 ^ wherein step (iv) 
.ting the reducing reaction by flie addition of cysteine blocking 



:emmal 



jsly presented) A method according to claim 6 1 , wherein step (v) 
linl ing the reduced antibody molecules using a BIS-maleimido cross-linker. 
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70. (Pre 
antibody contains a 



;vioii)sly presented) A method according to claim 6 1 , wherein the second 
tiiiol reactive group other than a cysteine group introduced therein. 



71 

group is selected 
a reactive thiol- 



(Previoulsly presented) The method of Claim 70, wherein the thiol reactive 

;the group consisting of amaleimido group, a dithiopyridal group, and 



from 



72, 

step (iv) ftirther 
reagent 



(Previdusly presented) A method according to any one of claim 70, wherein 
terminating the reducing reaction by the addition of thiol blocking 



commses ' 



73, (Previo|asly presented) A tetravalent antibody heterodimer produced by the 
method of claim 61, 



74, (Previ 
wherein said first 



and 



75. (Previp 
wherein said first an^i 



76. 
claim 65, 



77, 

wherein said first 



78. (Previi 
antibody that has 
binding specificity t< 
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ously presented) An antibody heterodimer according to claim 73, 
second antibodies are both IgG antibodies. 



>iisly presented) An antibody heterodimer according to claim 74, 
second antibodies are both IgG-1 antibodies. 



(Previously presented) An antibody heterodimer produced by the method of 



(Previbusly presented) An antibody heterodimer according to claim 76, 
anli;second antibodies are both IgG-1 antibodies. 



oi i^ly presented) A tetravalent antibody heterodimer comprising a first 
binding specificity to a CD20 antigen and a second antibody that has 
J CD23 antigen. 
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79- (Previously presented) The antibody heterodimer of claim 78, wherein said 
first or said second aitibody comprises an antibody heavy chain polypeptide that is mutated 
by introduction of a < cysteine residue- 



80 

first and second 



(Previobsly presented) The antibody heterodimer of claim 78, wherein said 
antil|)ddies are both IgG antibodies. 



81. (Previoji 
first and second 



82, 

first and second 



usly presented) The antibody heterodimer of claim 80, wherem said 
antibodies are both IgG-1 antibodies- 



(Previdusly presented) The antibody heterodimer of claim 78, wherein said 
anti :)odies are monoclonal antibodies. 



83, (Previoi isly presented) The antibody heterodimer of claim 78, wherein the 
anti-CD20 antibody has binding specificity to a human CD20 antigen and the anti-CD23 
antibody has binding specificity to a human CD23 antigen. 



84. 

wherein the 
heavy chains of a 
hght and heavy chaija 

the anti- 
chains of a human 
heavy chain variabli 



(Previoiisly presented) The antibody heterodimer of claim 83, 

anti-human CD20 antibody is a chimeric antibody consisting of light and 
tuman IgG antibody in which the variable regions are replaced with the 
variable regions of murine C2B8 antibody; and 
hm4an CD23 antibody is a chimeric antibody consisting of hght and heavy 
I^G antibody in which the variable regions are replaced with the light and 
regions of monkey 5E8 antibody. 



85, (Previo 
first and second 



86. (Previo 
first and second 



30460697vl 



iisly presented) The antibody heterodimer of claim 84^ wherein said 
antibodies are both IgG-1 antibodies. 



usly presented) The antibody heterodimer of claim 84, wherein said 
antibodies are monoclonal antibodies. 
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Ac ion ( 



87. (PreviQ 
components of the cc 



ilsly presented) The antibody heterodimer of claim 84, which activates 
mplexnent system. 



88. (Prevn 
killing of cells by the; 



oj^ly presented) The antibody heterodimer of claim 84, which promotes 
complement cascade. 



89, (Previously 
Fc7 receptors on cytotoxic 



90. (Pt& 
FcY receptors on host 



viotisly presented) The antibody heterodimer of claim 84, which binds to 
immime cells. 



91. (Previously pre: 



ssented) The antibody heterodimer of claim 84, which induces B 
lymphoma cells to ii^iiate apoptosis. 



92- (Previojusly presented) 
initiation of apopti 



tOSLS 
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presented) The antibody heterodimer of claim 84, which binds to 
ic effector cells. 



The antibody heterodimer of claim 84, which induces 
of leukemic cells of a patient with chronic lymphocytic leukemia. 



Page 6 of 7 

] * SVR:USPTO-EFXRF-3/26 * DNIS:2/30S32 * CSID:703 905 2SI)0 ' DURATION (mm-ss);0246 



